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EXECUTIVE SUMMARY  

The 2019 California Energy Efficiency Action Plan 
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between utility territories, and improv ing  savings decay estimates based on 
effective useful life of efficiency measures. The targets now include improved 
agr icultural and industrial savings beyond those estimated  in utility portfolios. 
CEC staff updated data for several programs including Proposition 39, Energy 
Conservation Assistance Act, building standards, appliance standards, Property 
Assessed Clean Energy , and the Low -Income Weatherization Program . Many 
other programs received minor updates or small forecasting improvements.  

[Figures and savings values are still in development. Final values will be added 
for the final Action Plan]  

SB 350 Doubling Efficienc y Targets- Electricity  
The statewide cumulative savings target for electricity is updated in Figure ES-1. 
Most  savings are expected to come from codes and standards .  

Figure ES-1: SB 350 Electricity Savings (GWh) 

 

SB 350 Doubling Efficiency Targets - Natur al Gas  
Figure ES-2 presents the  statewide cumulative savings target for natural gas . 
Most  savings come from the residential sector. The savings in that sector are 
driven primarily by utility programs and codes and standards .  
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Figure ES-2: SB 350 Natural Gas Savings (Million [MM] Therm) 

 

SB 350 Doubling Efficiency Targets
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Figure ES-3: SB 350 Combined Energy Savings (Quad British Thermal Units 
[BTUs]) 

 

To meet the  2030 goal, the analysis relies on market transformation occurring , 
along with an acknow ledgement that addressing GHG emissions is as crucial as 
addressing energy savings . 

Conversion of Efficiency Savings to Avoided Greenhouse Gas Emissions  
The CEC has developed new methods to study the GHG content of the electric 
grid that are used to calcul ate  avoided GHG emission s. The SB 350 targets are 
converted into avoided GHG emission in Figure ES-4. With current savings 
projections,  the state is missing the 2030 goal  in terms of avoided GHG emissions . 
This missed benchmark  speaks to the need to redesi gn programs  to reduce 
energy use when GHG content of electricity is highest, and to shift energy use 
when GHG content is cleanest .  
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Figure ES-4: Avoided GHG Emissions From SB 350 Targets 

 

Goal 2: Expanding Energy Efficiency in Low -Income and 
Disadvantaged  Communities  
SB 350 strives to 
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on fossil fuels for water and space heating, and for cooking. Even as the state 
creates a pathway to electrify new homes, existing homes and businesses will 
remain a challenge. Other cha llenges exist to build low -carbon commercial and 
industrial buildings and reliably satisfy higher electric demand  that will result from 
electrifying transportation, space heating, and water heating. Buildings must be 
transformed from contributors of carbon  emissions into clean distributed energy 
resources for the state via effective policies, creative financing, and new 
technologies  

There is a growing consensus that building electrification is the most viable and 
least cost pathway to achieving significant GHG reductions in buildings. This 
consensus is due to the increasing availability of off -the -shelf, highly efficient 
electric technologies (such as heat pumps) and the continued reduction of 
GHG emission intensities in the electricity sector. Governor Brow
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Recommendation  Lead  Partners 
b.  Develop hourly and locational 

aggregated energy consumption datasets 
and privacy protected analytics for PAs, 
LGs, and others, for policy, planning, and  
research purposes .  

CEC CPUC, LGs, PAs, 
Academics & 
Researchers  

c.  Develop hourly energy efficiency savings 
estimates from interval meter data to verify 
and forecast SB 350 targets.  

CEC  CPUC, ISO 

d.  Develop metrics to value the co -benefits 
of energy efficie ncy that enable 
consumers, the energy efficiency industry, 
and policy makers to better understand 
and integrate the benefits of energy 
efficiency into decision -making processes.  

CEC  Department of 
Public Health, 
CPUC, CARB, 
CSD, LGs 

e.  Improve building stand ards compliance, 
for example, by implementing the findings 
from the Senate Bill 1414 plan upon its 
completion.  

CEC  CSLB, CPUC, 
Trade Unions, 
ESCOs, Western 
HVAC 
Performance 
Alliance, CALBO  

f. Develop and implement energy efficiency 
programs , outside of exis ting ratepayer 
funds,  to support small, medium, and large 
industries to overcome barriers to 
improving energy efficiency and 
decarbonization.  

CEC, CARB, 
Legislature  

Air Districts, 
Industry 
stakeholders, 
CPUC, 
International 
partners  

g.  State agencies should collaborate on and 
accelerate the use of hourly (electric) and 
daily (gas) modern energy data analytics 
assets to inform policy decisions and 
identify cost -effective savings 
opportunities. All data warehouses and 
energy modeling methods should be 
shared ac ross state agencies and made 
available to private energy market actors 
through systems that while ensuring the 
privacy of individual customer personal 
information , provides market details 
needed to make cost -effective energy 
efficiency investments . 

CEC, CPUC GovOps, 
Department of 
Technology, 
CARB 

h. Publish best practices for commercial 
building energy audit tools  in California . 
These tools are essential to properly 
valuing and addressing energy retrofits in 
nonresidential buildings.  

CEC, DOE  Appraisal indus try, 
Commercial 
leasing agents, 
Contractors, 
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Recommendation  Lead  Partners 
Acceptance Test 
Technicians  

i. Work with CPUC integrated resources 
planning (IRP) process to develop the 
ability to incorporate aggregations of 
energy efficiency and demand response 
programs into long term plannin g  

CEC/  CPUC Utilities, CAISO, 
Program 
Implementers  

j. For POUs, develop methods to integrate 
aggregations of energy efficiency and DR 
projects into IRPs. Work with POUs to 
establish minimum thresholds of cost 
effective energy efficiency and DR that 
must be included in  IRPs. 

CEC/  POUs CAISO, Program 
Implementers  

k. Continue to design and implement 
strategies that link water and energy 
efficiency, such as pairing water use 
assessments with energy audits, and 
including water efficiency measures in 
direct -install programs.  

HCD/ CEC  DWR, State Water 
Board  

l. Encourage pay -for -performance 
approaches and technology innovations 
beyond ratepayer -funded portfolio. This is 
enabled through aggregated NMEC 
measurement methods and shifts 
performance risk away from customers, 
does not r isk public funds, enables markets 
and leverages private investment.  

Legislature  GO, CPUC, CEC, 
CAISO 

m.  Create a one -stop shop for building 
energy efficiency  and decarbonization 
programs  and financing. This entails 
providing technical support to all building  
sectors, including industry and agriculture, 
and application information for local utility, 
state, and privately funded programs. 
Legislative direction is needed to 
coordinate the involved parties and assign 
funding for this structural change in 
program d elivery.  

Legislature  CPUC, CARB, 
CEC, Utilities, 
Local 
governments 
(LGs)
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Recommendation  Lead  Partners 
o.  Develop a new program to require retrofits 

in poorl y-scored buildings under the 
benchmarking and disclosure program, 
similar to recently approved program in 
New York City (Local Law 97 of 2019).  

Legislature, LGs  CEC, Building 
Owners, ESCOs 

p.  Improve building and appliance code 
compliance  at the local level  through 
locally -lead technical assistance, 
outreach, and education programs.  

LGs  California Building 
Officials (CALBO), 
CPUC, CEC, CSLB, 
Trade Unions, 
Utilities, ESCOs 

q.  Integrate green leases and energy 
efficiency disclosures into the building 
purchase p rocess so that efficiency is 
properly valued in buildings and 
considered during mortgage qualification.  

MLS, Realtor 
groups, Mortgage 
industry  

CEC 

r. Expand use of the California Infrastructure 
and Economic Development Bank 
(Infrastructure bank) to provide a nother 
resource to LGs for financing energy 
efficiency and clean energy projects.  
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Recommendation  Lead  Partners 
u. Incorporate meter -based analysis into 

potential studies to ide ntify cost -effective 
savings potential. Customers with high 
baseload consumption, high temperature -
to -load correlation and high summer peak 
usage, among other readily observable 
characteristics, likely offer cost -effective 
savings potential from interventi ons that 
are not cost -effective on average and are 
therefore currently assigned zero potential.  

CPUC/POUs CEC, IOUs 

Goal 2: Removing Energy Efficiency Barriers in 
Low-Income and Disadvantaged Communities  

  

a.  Supply technical assistance to utilities or 
prog ram administrators seeking to create 
alternative energy efficiency financing 
programs.  

CEC Utilities, PAs 

b.  Create a perpetual funding source,  
outside of existing ratepayer funds,  or 
resource, that multifamily building owners 
can use when retrofitting prope rties. This 
would take a legislative initiative. Such a 
source would streamline accessibility of 
energy efficiency services, a common 
need raised by multifamily building owners 
and developers.  

Legislature  CPUC, POUs, 
CEC, GO, MF 
building owners, 
Affordable  
housing 
advocates  

c.  Expand direct -installation energy 
efficiency programs , outside of existing 
ratepayer funds,  for rural, low -income, and 
hard -to -reach communities. Current 
programs have funds but lack the 
capacity or mandate to meet the needs 
of resident s and businesses.  

Legislature, CPUC  CEC, GO, LGs  

d.  Create a funding source , outside of 
existing ratepayer funds,  for LGs to 
implement efficiency.  

Legislature, GO  CEC, LGs 

e. Implement California -wide tariffed on -bill 
repayment programs that open new 
financing  mechanisms for low -income and 
disadvantaged communities that are not 
based on credit scores or income, such as 
the Pay -As-You-Save model.  

CPUC, Utilities, 
Legislature  

CEC, CCAs, 
ESCOs, 
Investment Banks, 
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Recommendation  Lead  Partners 
Goal 3: Building Decarbonizatio n   

a.  Initiate a rulemaking proceeding using the 
load management standards authority to 
establish approaches that will enable and 
ease the rapid expansion of behind the 
meter resources dispatchable (DR) and 
predictable (EE) load shaping resources.  

CEC CPUC, Utilities, 
CAISO, CALBO, 
Contractors, 
Western HVAC 
Performance 
Alliance  

b.  Implement the findings of the AB 3232 
report in 2020 to reach 40 percent below 
1990 levels of building GHG emissions by 
2030. 

CEC CARB, CPUC, 
Building 
Decarbonization 
Coalition, CAIS O, 
Clean energy 
stakeholders  

c.  Develop demand flexibility standards to 
prepare electricity grid for growing 
demand as electrification expands.  

CEC CPUC, Utilities, 
CAISO, CALBO, 
Contractors  

d.  Demonstrate and evaluate the business 
case for demand flexible app liances. 
Highlight the appropriate technologies for 
each building sector.  

CEC Appliance 
industry, CPUC, 
Contractors  

e.  Implement Building Energy Efficiency 
Standards that accelerate the transition to 
zero carbon buildings in new construction, 
and retrofits b y 2025. 

CEC  Utilities, CPUC, 
Building industry, 
CALBO, 
Contractors, 
Western HVAC 
Performance 
Alliance  

f. Develop building codes that require the 
installation of cost -effective, demand 
flexible, electric -ready infrastructure in 
preparation for all -electric b uildings  

CEC  CSLB, Utilities, 
Building industry  

g.  Develop a geographic map that includes 
utility districts, buildings, building 
classification, and building energy metrics 
to analyze the potential for building 
decarbonization through fuel substitution 
effo rts, incorporating building 
benchmarking data where appropriate. 
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Recommendation  Lead  Partners 
designs or delivery methods to increase 
adoption of these measures that are 
essential to building decarbonization.  

i. Co -fund electrification in buildings with 
flexible assets in order to optimize  
integration with DERs, DR, and load shifting 
capabilities.  

CEC, CPUC CARB, POUs, 
CCAs, Building 
Decarbonization 
Coalition  

j. Develop a plan for the future of the 
natural gas network that reflects 
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Recommendation  Lead  Partners 
o.  Adopt building decarbonization reach 

codes for all building types by 2022 . 
LGs CEC, CPUC, 

Utilities, Building 
Decarbonization 
Coalition  

p.  Quantify methane emissions, from well 
head to end use. This allows for a 
complete accounting  of the GHG savings 
from building decarbonization.  

CARB CEC, Building 
Decarbonization 
Coalition  

q.  Establish demand flexibility tariffs that 
support the use of zero -emission 
technologies that meet targeted GHG 
emission reductions.  

CPUC, POUs CEC, PAs 

r. Increa se focus on demand flexible assets 
and storage to ensure that targeted 
electrification programs do not adversely 
impact the electric grid.  

Utilities, CCAs  CAISO, CPUC, 
CEC 
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CHAPTER 1: 
Introduction  

Overview of 2019 California Energy Efficiency Action Plan 
Under Assembly Bill 758  (AB 758; Skinner, Chapter 470, Statutes of 2009)  and 
Senate Bill 350 (SB 350; De León, Chapter 574, Statutes of 2015) , the California 
Energy Commission (CEC)  

https://ww2.energy.ca.gov/efficiency/existing_buildings/16-EBP-01/
https://efiling.energy.ca.gov/URLRedirectPage.aspx?TN=TN221631_20171026T102305_Senate_Bill_350_Doubling_Energy_Efficiency_Savings_by_2030.pdf
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Key Definitions  
The action plan  uses specific terms that require definition . 

SB 350 Target
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reliability of electricity supply. 4 Energy efficiency savings are relied upon in the 
generation, transmission, and distribution system planning of utilities and state 
entities. If energy efficiency program savings do not materialize as expected, 
reliability could be adversely impacted. Furthermore , the CEC believes the term 
covers the need to reduce GHGs and other air pollutants, which can impact 
health and safety of the public.  

Additional Achievable Energy Efficiency

https://ww2.energy.ca.gov/2015_energypolicy/
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made to achieve additional energy efficiency are also considered through a 
cost -effectiveness lens.  

Scalable
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of 45 lumens  per watt , making California the first state to mandate efficient light 
alternatives like light -emitting diode  (LED) bulbs. 7 The state led the nation again 
at the end of 2018 in setting standards for computers, driving down energy 
consu mption when the computer is idle. 8 The CEC continues to pursue water 
efficiency measures, such as sprinkler and irrigation controller efficiency, in light 
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plan  does not address t he transportation sector .) Homes and businesses  
represent about 37 percent. Industry round s out use at 23 percent.  Agriculture  is 
included i n commercial and industry end -uses by the Energy Information 
Administration ( EIA). This action plan  addresses more than  half of the 
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Figure 4: Forecasted Electricity Consumption per Sector, 2020  
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Source: CEC 

 
Figure 5: Forecasted Electricity Consumption per Sector, 2030  

35%
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Source:CEC 

In terms of GHG emissions, buildings represent about 12 percent of statewide 
emissions, primarily from direct natural gas combust ion in the buildings for 
space - and water -heating. When the  industrial, agricultural, and electricity 
sector emissions are included, this figure jumps to about 50 percent , assuming  
some portion of electricity generation is attributed  to buildings (Figure 6 ).  
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Figure 6: GHG Emissions by Sector, 2016 
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Source: California Air Resources Board 
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including both CAISO market -integrated approaches, and load modifying 
proposals to move load to periods of high renewable generation, low cost, and 
low emissions .11 

The Lawrence Berkeley National Laboratory , in late 2019, will publish the results 
of its phase 3 modeling for the CPUC of the cost -based potential for residential, 
commercial and industrial end uses including EVs, and electric water and space 
heating, to shift load usi ng advanced communications and automated 
controls.  Finally, in late 2018, the investor owned utility third -party energy 
efficiency solicitations began seeking to procure more than $20 million per year 
in proposals that integrate energy efficiency lighting and HVAC systems with 
demand response controls to promote load flexibility.  

Renewable Energy Curtailment and Integration  
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Expansion of Electric Vehicl es on the Grid  
By 2030, electric vehicles (EVs) are expected to demand 400  percent  more 
electric energy, more than  14,000 gigawatt -hours (GWh).13 This added load will 
need to be met by  new generation , offset by energy efficiency , or a 
combination . Research into the ability of  EV to provide grid flexibility through DR 
features can help ensure grid reliability .  

The CPUC plays a critical role in the state's transportation electrification efforts. 
As regulators of the state's electric investor -owned utilities, the CPUC has 
jurisdiction over electric rate design, electric system infrastructure deployment, 
grid management, and safety to accelerate transportation electrification. The 
CPUC's activities in this area fall into four main categories:  

1. Electric rates and  cost of fueling  

2. Vehicle -grid integration policy and pilots  

3. Charging infrastructure deployment and incentives  

4. Program evaluation and interagency coordination  

In December 2018, the CPUC launched a Rulemaking (R.18 -12-006) to refocus its 
efforts related to t ransportation electrification, nearly a decade after opening its 
first Rulemaking related to alternative -fueled vehicles in 2009. The Rulemaking 
implements directives from the legislature and the Governor's office to develop 
investor -owned utility programs  that accelerate transportation electrification.  

To date, the CPUC has authorized approximately $1 billion of investment in 
transportation electrification, with approximately another $1 billion under review.  

Energy Efficiency as a Resource  
CPUC policies co ntinu e to assign value to energy efficiency as an energy 
resource. The keys to this objective are  efforts to incorporate time and location 
value into energy efficiency goalsetting and portfolio development. Current 
cost -effectiveness tests incorporate cert ain elements , including peak -time 
values , to help determine the  types of measures and programs that can most 
benefit ratepayers. Better understanding time -specific savings by measure will 
greatly improve program design and costs . 

New methods to measure and  verify energy savings will help track and value 
the contribution of energy efficiency as an energy resource. Increasing portions 
of the energy efficiency portfolio will use normalized metered energy 
c onsumption (NMEC) methods, which measure energy savings  using actual 

                                            
13 California Energy Commission. 2018 Integrated Energy Policy report Demand Forecast. 2018. 
https://ww2.energy.ca.gov/2018_energypolicy/documents/#cedu  
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consumption data from smart meters
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Market and Building Sector Characterization  

Single Family  
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compared to similar buildings nearby, offers suggestions for improvements , and 
tracks usage from month to month to show improvements or changes.  

Pay-for-Performance Programs : Homes  offer a unique resource for program 
implementers to bundle customers into groups for retrofits. This bundling for 
retrofits  can result in energy efficiency being a reliabl y procured resource.  

Challenges in the Single -Family Market  

Benefits  of Efficiency : It is not obvious to many homeowners how deep energy 
efficiency retrofits can pay back in bill savings and better indoor air quality, or 
what options are available to them to pursue deep retrofits. This issue is 
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Figure 8: California Residential End-Use Consumption 
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Source: EIA, 2009 Residential Energy Consumption Survey 

 

Figure 9: California Residential Space Heating Fuel Type 
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Source: EIA Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A and C of the 2009 Residential 
Energy Consumption Survey. 
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Figure 10: California Residential Water Heating Fuel Type 
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Source: EIA, Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A and C of the 2009 Residential 
Energy Consumption Survey. 

 

Figure 11: California Residential Cooling Type 
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Source: EIA, Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A and C of the 2009 Residential 
Energy Consumption Survey. 
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Multifamily  
The two - to four -unit multifamily  sector  
experiences significantly different issues, 
opportunities, and energy consumption  
patterns  (Figure 12)  from single -family homes . 
The critical eleme nts that set multifamily 
buildings apart include the size and 
complexity of buildings and systems, 
variability of ownership structure, split 
payment of utility costs between owners and 
tenants, limited financing products, and 
varied tenant sophistication a nd resources.  
The CLIMB Action Plan 16 delve s further into 
the unique building and tenant 
characteristics  of multifamily buildings .  

                                            
16 Haramati, Mikhail, Eu gene Lee, Tiffany Mateo, Brian McCollough, Shaun Ransom, Robert Ridgley, and Joseph Sit. 2018. 
Clean Energy in Low -Income Multifamily Buildings Action Plan . California Energy Commission. Publication Number: CEC -
300-2018-005-SF. https://efiling.energy.ca.go v/GetDocument.aspx?tn=224513 . 

Multifamily Sector (5+ units)  

Number of Buildings  
Total: 3,357,051 (24 percent of 
residential  buildings)  

Annual Energy Use  
8 percent of building energy use (not 
including industrial)   

Nearly 26 percent of all residential 
energy use  

Vintage  
More than  50 percent  of California



 

32 
 

Figure 12: Multifamily Unit Electricity Usage by End Use 

 
Source: EIA Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A and C of the 2009 Residential Energy 

Consumption Survey. 

Challenges in Multifamily Market  

Split Incentive : Because  tenants are typically responsible for paying energy bills, 
the building owner does not directly benefit from performing ene rgy efficiency 
upgrades. Common area upgrades are often performed , but the deeper 
savings are to be found within individual units.  

Program Delivery : Renters rely on  building owners to hire contractors who know 
about multifamily energy efficiency programs.  If building owners employ  
contractors without this knowledge , then the building will not benefit from 
program participation. Better contractor outreach or different program delivery 
models that do not rely on contractors are needed.  

Opportunities in the Multifamily Market  

Trigger Events : There are specific times 
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Commercial  
The commercial building sector is variable 
and complex. Buildings may be used as  
offices, restaurants, hotels , retail, or mixed -
use, and the associated energy d emands , 
ownership, and occupancy  may be just as 
disparate  (Figure 13) . The Commercial End -
Use Survey, which provides data on 
California -specific commercial buildings , 
will be available in 2021. Current figures are 
from the 2004 survey. Electricity in 
commercial spaces is primarily consumed 
by lighting and  space conditioning (Figure 
14). Natural gas usage is dominated by 
space heating, water heating, and 
cooking. 17 

                                            
17 California Commercial End -Use Survey. California  Energy Commission . 2004. 
https://ww2.energy.ca.gov/ceus/2006_enduse.html   

Commercial Sector  

Number of Buildings  
More than 7.5 billion sq. ft. of 
commercial floor space.  

Annual Energy Use  
19 percent of California energy 
use  

Key Building Industry Actors  

https://ww2.energy.ca.gov/ceus/2006_enduse.html
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Figure 13: Commercial Electrical Use by Building Type 

 
Source: California Commercial End-Use Survey, 2004 

Figure 14: Commercial Building Electrical End Uses 

 
Source: California Commercial End-Use Survey, 2004 

Challenges  in Commercial Buildings  

Retail, 14.7%

Food Store, 8.8%

Warehouse, 6.7%

Schools & Colleges, 
8.8%

Health, 6.9%
Lodging, 4.9%

Misc. , 16.1%

Office, 16.1%

Restaurant, 8.9%

Interior Lighting
29%

Cooling
15%

Refrigeration
13%

Ventilation
12%

Office Equipment
7%

Miscellaneous
6%

Exterior Lighting
6%

Motors
4%

Cooking
4%

Heating
2%

Air Compressors
1%

Water Heating
1%
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Awareness of Efficiency Value : A lack of 
awareness from building owners or 
commercial building operators result in 
stranded savings , savings that remain 
untapped but attainable .18 Improved 
building energy asset scores 19 and 
outreach about benefits are  necessary to 
close the gap between market and 
economic potential.  

Building Owner -Tenant : Just as renters in 
residential  buildings face a split incentive 
issue, so do renters of commercial spaces.  

Opportunities  in Commercial Buildings  

High Savings Potential : The 2019 Energy 
Efficiency  Potential and Goals Study  
prepared for the CPUC indicates that 
HVAC and commercial refrigeration have 
the greatest electric savin gs potential  
(over 70 GWh per year depending on the 
selected scenario) .20 Water heating and 
food service measures are anticipated to 
save the most natural gas. Whole -building 
improvements are also expected to 
contribute to electric and natural gas 
savings.21 

Leadership in Energy and Environmental Design (LEED) /Green Buildings : 
California is home to the most LEED -certified buildings. As of 2018, more than  500 
buildings met the requirements , which equates to more than 112 million gross 
square f eet .22 There is clearly a strong market -driven incentive in the state to 
design and operate buildings efficiently.  

                                            
18 Swearingen, Scott Van, Tracy Scott,  and Kimberly Pray. 2012.  Reach for "Stranded Savings": The Challenges and 
Opportunities of Energy Efficiency in Affordable Multifamily . ACEEE 
https://aceee.org/files/proceedings/2012/data/papers/0193 -000125.pdf.  
19 https://www.energy.gov/eere/buildings/bui lding -energy -asset-score . 
20 Navigant. 2019 Energy Efficiency Potential and Goals Study, pg. 89 -92, Prepared for the California Public Utilities 
Commission. July 2019  
21 Ibid  
22 U.S Green Building Council. 2019. "Annual Top 10 States LEED, Green Certified". h ttps://www.usgbc.org/articles/us -
green -building -council -announces -annual -top -10-states-leed -green -building -2018 

Industry and Agriculture  Sector s 

Agriculture Acreage  
Over 24,000,000 acres of farm 
land.  

Source: United States Department of Agriculture, 2017 

Census. 

Industrial Sites  
Over 700 sites  are required to  
report to CARB through the Cap -
and -Trade Program . 

Source: CARB, Mandatory GHG Reporting 

Key Stakeholders  
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Agriculture  and Industry  

https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fecdms.energy.ca.gov%2F&data=01%7C01%7C%7C31a2119c87994bfffad308d64ffad475%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=NN4p7NbawEVRh%2BhopkTpwxoz%2FJ7kiZ3zmvD7rsxaZow%3D&reserved=0
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pumping water for irrigation. 27 In California, some farmers are switching to 
electric machinery and pumps, often offered incentives  through air districts a nd 
CARB programs like the Carl Moyer Memorial Air Quality Standards Attainment 
Program. 28 

Industry : Uses within the industrial sector vary due to the numerous processes 
and products. However, most  uses rely on natural gas . As noted above , about 
70 percent o f energy consumed in industry is from natural gas. Food processing, 
chemicals, refining, paper, and construction drive energy consumption. Th ese 
subsectors often rely on uses that provide heat, like steam, justifying the 
significant need for natural gas.  

Challenges  in Agriculture and Industry  

Disruption to Process : For the industrial sector, energy upgrade s often 
necessitate shutting down industrial processes, thereby disrupting goods 
production. Such upgrades may be accomplished only in narrow periods, wh en 
the building or section of the building is shut down for maintenance.  This narrow 
window means that the financing for upgrades must be in place well before. 
This period  also applies in agricultural areas where pumping occur s regularly , 
during the growin g season  with limited windows of downtime to upgrade.  

Nonstandardized E nergy Efficiency  Solutions : The varied uses, especially in 
industrial processes, mean that standard energy efficiency programs may not 
apply. Custom programs exist to resolve this , but  barriers to defining a proper 
baseline or justifying the incent ive often results in the window of opportunity 
passing by.  

Expanding Cannabis Growth : As California sees a boom in cannabis cultivation, 
the  result will be significant  electric load increases . Utilities will need to work with 
indoor agriculture businesses on energy efficiency measure s and become 
familiar with predictable  load increases to prepare the local distribution and 
transmission system.  

Opportunities  in Agriculture and Industry  

Strategi c Energy Management (SEM) : SEM is a growing program design that 
target s industry and agriculture energy use . SEM programs focus on supporting 
customers to  implement ongoing behavioral, retrocom missioning, energy 

                                            

27 United States Department of Agriculture . May 2013 ., Agriculture
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efficiency , and operational savings measures .29 The IOUs identified SEM as a key 
strategy to reduce energy consumption and increase efficiency savings. 3031 
Through this program, a utility or third -party  implementer  p rovides  the processes 
and systems needed to incorporate energy considerations and energ y 
management into daily operations. 32 The key is to continuously monitor and 
evaluate ways to improve efficiency and upgrade assets.  

GHG Reduction Programs : Another pathway for industry and agriculture to 
reduce energy use is through GHG reduction programs  like those funded by the 
Greenhouse Gas Reduction Fund (GGRF). In these programs, GHGs serve as the 
metric to reduce energy use as opposed to measuring kilowatt -hours (kWh) or 
therms  reductions . Because  these sectors, especially industry, are GHG -intensiv e, 
they are often the target of state programs aimed at combating climate 
change , such as the Cap -and -Trade Program .33   

Large Energy Consumers : The extensive amount of energy consumed by the  
industrial sector provides opportunities  for increased energy eff iciency savings . 
For example, stakeholder s from  the California Large Energy Consumers 
Association (CLECA)  described to staff 10 projects  representing a  partial list of 
the energy efficiency projects  under consideration by CLECA members . For the 
10 projects  discussed, CLECA members  planned to invest  (or had committed) 
more than  $10 million in project costs , and the anticipated  energy savings were  
expected to be more than  23 million kWh and total demand savings of 3.1 
megawatts ( MW). 

                                            
29 SEM engagements last from one to three years to realize the deepest levels of savings at participating customer 
facilities.  AESC and Cascade Energy Bring Strategic Energy Management to Southern California, http://www.aesc -
inc.com/aesc -cascade -energy -bring -strategic -energy -management -southern -california /./  
30 Breitenstein, Colleen. Doubling Energy Efficiency Savings: Industrial & Agricultural Sector. IEPR Commissioner Workshop 
on Doubling Energy Efficiency Savings. June 7, 20 18  
31 Brooks Erin, Agricultural and Industrial Energy Efficiency. IEPR Commissioner Workshop on Doubling Energy Efficiency 
Savings. June 7, 2018 http://www.energy.ca.gov/2018_energypolicy/documents/2018 -06-07_workshop/2018 -06-
07_presentations.php.  
32 U.S. Department of Energy . ", Data Driven, Strategic Energy Management ." https://www.energy.gov/eere/slsc/data -
driven -strategic -energy -management . 
33 
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Industrial Assessment Ce nters: The 
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maintenance. Becoming reliant on tech nical assistance may not be a long -term  
solution for small local governments with limited capital.  

Opportunities  in Public Buildings  

Models for Success : Governments can direct upgrades to their building stock to 
showcase energy efficiency and clean energy.  Through demonstration, policy  
makers can show the broader cost savings and benefits to upgrades.  The CEC 
offers funding for energy efficiency upgrades via the Energy Conservation  
Assistance Act loans and the Proposition 39 competitive grant program.  

Purchasing Power : Just as policy  makers can require upgrades to government 
buildings, they can direct resources to purchase clean energy measures. The 
buying power of governments, especially California, should unlock lower costs 
for more efficient uses. It may be possible for smaller governments to purchase 
new equipment or bundle building upgrades jointly to lower costs.  
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Updated Milestones and Outcomes  
The following u pdated implementation timeline , based on  the 2016 EBEE Plan 
Update , includes goals  and outcome s summarizing  progress . These are the  
primary milestones implementers will use to assess and adapt the plan over the 
next 10 years . Plain text indica tes the outcome or milestone with no reportable 
progress , bold bullets are those that  have been accomplishe d,  and  italicized 
bullets are in progress . Changes since the 2016 EBEE Action Plan Update  are in 
brackets.  
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CHAPTER 2:  
Policy Updates  
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Policy and Action  Drivers 
California has driven energy efficiency, building decarbonization, and energy 
equity  in California  through both legislation and  executive orders signaling the 
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electricity and natural gas final end us
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AB 802 directed the CPUC to include operational, behavioral, and 
retrocommissioning programs 37 within the portfolio of efficiency programs , and 
permitted utilities to develop  meter -based savings programs.  

Senate Bill 1414  
Senate Bill 1414 (SB 1414; Wolk, Chapter 678, Statutes of 2016) requires the CEC 
to develop and approve a plan that promotes air-conditioner and heat -pump  
installation s that compl y with the Building Energy Efficiency Standards . SB 1414 
authorize s the CEC to adopt regulations to support this plan , and  requires the 
CEC to evaluate the best available technological and economic information to 
ensure that data collection and related  use are  feasible and achievable at a 
reasonable cost to government, i ndustry, and homeowners . 

Senate Bill 1477  
Senate Bill 1477 (SB 1477; Stern, Chapter 378, Statutes of 2018) requires the CPUC 
to develop two new incentive programs for customers of gas corporations. 
These programs would provide incentives for low -emission space - and water -
heating equipment for new homes  and for near -zero-emission building 
technologies  in new and existing residential buildings  to reduce GHG emissions.  

Assembly Bill 3232 
Assembly Bill 3232 (AB 3232; Friedman, Chapter 373, Statutes of 2018)  requires 
the CEC, by 2021 , to assess the potential to reduce GHG s 
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recognized measurement and verification standards . The bill also establishes 
new requirements and timelines for the CPUC
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CHAPTER 3: 
Statewide Energy Reduction Goals  

Overview  
The core outcomes and recommendations of th e action plan  revolve around 
three goals : 

1. To double energy efficiency savings by 2030  
2. To remove  barriers to energy efficiency participation within low -income 

households, disadvantaged communities, and rural regions  
3. To reduce the GHG  emissions from buildings  

Together , these goals drive California  to a clean energy and equitable future 
while aligning with the principles established for increasing energy efficiency in 
existing buildings . This chapter delves into these go als and incorporates public 
feedback from the series of workshops CEC staff held during spring 2019 to 
inform development of the action plan . 

Goal 1: Double Energy Efficiency Savings by 2030  
In 2015, California set an ambitious goal to achieve a statewide cumulative 
doubling of energy efficiency savings and demand reductions in electricity and 
natural gas end  uses by January 1, 2030. SB 350 directed the CEC to set annual 
targets that achieve this goal. The state will need to harness emerging 
technologies, p rogressive program designs, and innovative market solutions as 
part of this effort. Getting projects in motion  will require better alignment of 
energy efficiency supply and implementation chains. The state can assist  
through efficiency policies, regulation s, and codes.  Although there are 
limitations to government intervention that other pathways can leverage. It is 
increasingly important to encourage and work with the private marketplace to 
prevent  hindering the transformation underway. Leveraging private c apital will 
be important to meeting the doubling targets.  

The following components discuss the areas of energy efficiency savings that 
the CEC analyzed to develop and update the annual targets. This first goal also 
explores the various research and market transformation efforts underway, or 
feasible, to spur additional savings.  

Component 1 : Ratepayer Programs and Policies  
Ratepayer energy efficiency programs comprise the bulk of the continuous 
funding and projected energy efficiency savings. IOUs and POUs, as well as 
more recently consumer choice aggregators , deliver programs. In many 
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instances, third parties may carry out the administration and implementation. 
Historical savings are reported by the CPUC for IOU programs, while POUs report 
savings through pu blic reports made available by the California Municipal Utility 
Association  (CMUA) . These same groups are responsible for producing forecasts 
of efficiency savings.  

Publicly  Owned  Utilities Energy Efficiency Programs  

California POUs are vertically integra ted energy providers  regulated by local 
governing boards and vary by size, customer base, and resour ce portfolios. 
There are over 40 POUs in 13 of the state's 16 climate zones. POU electricity 
savings programs provide subsidies and incentives for energy ef ficiency to end 
users. POU incentive programs range from cash rebates for the purchase of 
higher -efficiency products and home energy upgrades to customized financial 
incentives and awareness and education campaigns that improve customer 
energy use behavior . POUs also administer load management programs that 
provide technical assistance and customer incentives to install automated DR 
equipment, 38 undertake voluntarily scheduled load reduction, and manage 
peak -day and time -of -use consumption patterns.  

Historical Energy Efficiency Savings  
Each year POUs must report the following information to customers and to the 
CEC:  

1. Investments in energy efficiency and demand reduction programs  

2. Descriptions of each energy efficiency and demand reduction 
program, program exp enditures, cost -effectiveness of each program, 
and expected and actual energy efficiency savings and demand 
reduction results  

3. Sources for funding of energy efficiency and demand reduction 
programs  

4. Method s and input assumptions used to determine cost -effe ctiveness 
of programs  

5. 
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Recently, t he POUs developed a new cost -effectiveness tool and reporting 
platform with the CEC. This platform  improves the tracking and evaluation of 
energy efficiency programs. Using this new tool, P OUs can analyze individual 
efficiency measures or full programs to determine the potential savings and 
cost -effectiveness before implementation. 39 POUs are able to create unique 
programs and measures for their utility and may choose to share them with 
other  POUs collaboratively. The model also allows each POU to be able to 
specify many key inputs, including:  
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Table 1: POU Electricity Savings and Expenditures  

 

Source: Northern California Power Agency (NCPA), 2019 POU Energy Efficiency Report 

Figure 15: Percentage 2018 POU Electricity Savings by Use 

 

Source: NCPA, 2019 POU Energy Efficiency Report 
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POU Program Activity  
The CEC established ambitious annual targets to achieve a statewide doubling 
of cumulative energy efficiency savings. Achieving these  targets will require the 
collective efforts of many entities, including state and local governments, 
utilities, program administrators  and implementers, private lenders, market 
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participants, builders, equipment manufacturers, suppliers, and installers , as well 
as customers. As an example, t he City of Palo Alto Utilities (CPAU) has  been  
implement ing  a variety of energy efficiency programs since the 1970s. In 1998, 
CPAU created the Electric Public Benefits Program and increased the program  
budget to 2.85  percent of projected annual revenue to fund energy efficiency 



 

55 
 

Table 4: SMUD Electrification Program Uptake 

  

2018 
(7 

Months) 
2019 

(Forecast)   
Single-Family 
New  
Construction 

79 194 
Commitments from 4 of the top 25 builders in Sacramento, 
much 
more interest in 2019, 230 commitments 2020-2021 

Multifamily 
New  
Construction 

0 18 Main issues are lead time for multifamily and central HPWH 
systems that are challenging to electrify 

HP-HVAC 
Equipment 

134 500 Predominantly HPP so far, launching Equipment Efficiency in 
June 

HPWH 
Equipment  

142 654 Delivery through HPP and Equip Eff, seeing some organization  
around HPWH 

Induction 
Cooking 

10 20 Multiple challenges -- emotional choice for consumers, delivery 
method of program as well 

Multifamily 
Existing 

88 300 
Aided by our internal low-income programs as well as external 
low 
income programs (multiple funding sources) 

Source: Sacramento Municipal Utility District 

POU Energy Efficiency Potential and Goals Studies  
Every four years, POUs must identify  all feasible and cost -effective energy 
efficien cy savings and establish 10 -year annual goals. 43 In addition, they must 
provide to their customers and the CEC the results of evaluation studies that 
measure and verify claimed demand reduction and energy savings. CMUA , in 
partnership with NCPA and the S out hern California Public Power Agency , 
collaborated to develop  10-year electricity savings projections to establish 
electricity savings goals. 44 
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contain a  uniform set of  assumptions common to all POUs nor any alternative 
scenarios.  The 2017 Doubling Report  details how the CEC adjusted the goals for 
use in the initial target -setting process. 46   

California Public Utilities Commission  

Energy Efficiency Rolling Portfol io 
Before  2015, the CPUC  approved energy efficiency portfolio s on  three -year 
program cycles. However, the timing and nature of regulatory oversight and 
portfolio approval often delayed CPUC approval of the next program cycle(s), 
which contributed to market  uncertainty and a start -stop dynamic in energy 
efficiency funding. In 2014, the CPUC took the first step in eliminating these 
three -
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increased integration.  Energy efficiency can be a resource that is contracted 
just like renewable energy, and natural gas ; however, the value and reliabil ity of 
efficiency must be clearly defined.  

Normalized Metered Energy Consumption Approaches  
SB 350 directed CPUC to measure progress toward energy efficiency goals , 
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Company  (SDG&E)
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It is important for the CPUC to study the pathways for market transformation 
through the ratepayer programs. New program designs, cost -effectiveness 
inputs or tests, or new technologies should play into the long -term plans  of the 
program portfol io. 

On -Bill Finance  
D. 09-09-047 approved an on -bill financing (OBF) program as part of the energy 
efficiency funding for all four major energy utilities. The OBF program offers 
eligible nonresidential customers a way to pay for energy efficiency upgrades 
without incurring upfront costs. Under the program, a utility provides eligible 
customers with funded unsecured loans covering 100 percent of the energy 
efficiency equipment and installation costs (net of rebates and other incentives) 
with zero percent int erest. Customers t hen repay the loans through charges 
added to their regular utility bills. Loan capital is raised through utility rates and 
the energy efficiency budget covers defaults and pays for program 
administration. The payment schedule for energy i mprovements allows the OBF 
amount to match cash savings on utility bills , to repay the cost of the 
improvement s. The convenient access to capital and the cash flow profile is 
expected to boost the levels of efficiency adoption and increase energy 
savings.  

PG&E filed its petition for modification  of D. 09 -09-047 on September 7, 2018. 
PG&E proposed to increase the OBF loan caps and terms. In the petition for 
modification
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Investor -Owned Utility Programs  

The IOU programs are funded by a small portion of electricity and gas rates 
included in customer bills, which provides about  $700 million per year to fund 
IOU energy efficiency programs.  

2018 Program s 
In 2018, IOUs, RENs, and Marin Clean Energy (MCE) spent nearly $700 million on 
programs (Table 6). The spending focused predominately on the residential and 
commercial sectors, which account for 64 percent  of energy efficiency 
spending  combined (Figure  16). Advocacy and research for new codes and 
standards , done in partnership with the CEC, make up most of the cross -cutting 
savings. Overall , the savings coming from the IOU portfolio are increasingly 
coming from codes and standards as low -hanging fruit, like lighting  programs , 
are depleted (Figure  17). 

Table 6: 2018 IOU Program Spending by Sector (Claimed) 
Program 

Administrator 

Agricultural Commercial Cross-

Cutting 

Industrial Public Residential 

SCE  $ 2,688,429   $ 56,498,857   $ 28,260,946   $8,341,369   $ 21,577,994   $ 80,039,410  

SDG&E  $ 543,998   $ 24,085,220   $ 29,161,804   $ 1,875,053   $ 7,831,203   $ 19,323,683  

PG&E  $12,445,043   $ 79,524,652   $ 43,339,687   $21,407,084   $47,818,680   $ 90,064,483  

SoCalGas  $ 2,117,078   $ 17,525,325   $ 7,251,583   $4,921,453   $ 3,117,782   $ 52,421,025  

BayREN    $ 148,602   $ 2,034,844       $ 14,666,465  

SoCalRen    $ 184,390   $ 546,219     $ 7,597,674   $ 3,966,779  

MCE    $ 617,207   $ 35,114       $ 695,467  

Source: CPUC 
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Figure 16: Percentage Spending Per Sector in 2018 

 

Source: CPUC 

Figure 17: IOU Savings, Percentage From Codes and Standards (2010-2018) 

 

Source: CPUC, EEStats, and CEDARS 

Regional Energy Networks Energy Efficiency Programs  

In D. 12-11-015 the CPUC approved the applications of the Bay Area Regional 
Energy Network (BayREN) and the Southern California Regional Energy Network 
(SoCalREN) to receive ratepayer funds to offer energy efficiency offerings. The 
CPUC directed RENs to undertake:  
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1. Activities that utilities cannot or do not  intend to undertake.  
2. Pilot activities where there is no current utility program offering and where 

there is potential for scalability to a broader geographic reach, if 
successful.  

3. Pilot activities in hard -to -reach markets, whether there is a current uti lity 
program that may overlap.  

In D.18-05-041, the CPUC approved the 2018 -2025 business plans of the two 
existing RENs and a new REN called the Tri -County REN made up of Santa 
Barbara, Ventura, and San Luis Obispo Counties . The decision approved 
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savings from street lighting, mining, and additional savings from low -income 
households, beyond the traditional sectors: residential, commercial, agriculture, 
and industry. 51  

2019 Energy Efficiency Potential and Goals  
The 2019 Potential and Goals Study offers two market potentials: an incremental 
savings value and a cumulative savings value. The CPUC sets annual efficiency 
goals for the investor owned utilities based on the increme ntal market potential 
found by the study. The goals from the study are then used to update the SB 350 
targets and the demand forecast. Upon adoption by the CPUC, the ratepayer 
program proposals must work to achieve the annual incremental goals. Figure 
18 b reaks down the differences among the technical, economic, and market 
potential for electricity savings. The market potential from the chosen savings 
scenario is broken up by sector and service territory (Figure 19). The savings from 
the reference scenario indicate that the most savings are expected to come 
from codes and standards for the next several years, followed closely by 
residential and commercial sector savings. Overall, the savings expected has 
dropped from the 2017 study due to the widespread adop tion of LED lighting 
that removed the need for incentives, and an overall improving baseline for 
lighting measures.   

                                            
51 Added sectors are abbreviated Min (Mining); Stl (Street Lighting) by Navigant.  
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Figure 18: Electric Equipment Potential Savings (GWh) 

 

Source: Navigant, 2019 Potential and Goals Study 
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Figure 19: Statewide Electric Savings Market Potential (MWh) 

 

Source: Navigant, 2019 Potential and Goals Study 

Community Choice Aggregators Energy Efficiency Programs  

Community choice aggregators  are local power purchasing entities created by 
local governments. Th ese local governments  co uld be any city, county, or 
combination thereof in California that is within an IOU territory. Community 
choice aggregators  
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To date, two community choice 
aggregators  run programs using 
ratepayer dollars collected and 
distributed by the CPUC. These are 
Marin Clean Energy (MCE), which 
operates a full suite of programs, 
and Lancaster Clean Energy, which 
is approved for the first time this year 
to pursue nonresource programs. 53 
MCE programs s aved nearly 3 GWh 
and 0.11 MM therms between 2016 
and 2018, as reported to the CPUC. 54  
In addition to these community 
choice aggregators filing as  
program administrators  with the 
CPUC, others , such as Sonoma 
Clean Power, are able to offer 
programs independ ently. 
Independent CCA  programs tend to 
focus more on GHG reductions and 
electrification than purely efficiency.  

Community choice aggregation 
electrification programs encourage  decarbonization in buildings . Community 
choice 
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better indoor air quality, and improvements to the learning environment. A 
cobenefit credit was included in t
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governments and public education institutions to fund energy efficiency and 
renewable energy projects.  Typical measures are upgraded lighting systems, 
pumps and motors, streetlights, energy management systems and equipmen t 
controls, building insulation, energy generation including renewable and 
combined heat and power projects, HVAC, water and wastewater treatment 
equipment, and load -shifting projects such as thermal energy storage.  

Table 7: Historical ECAA Energy Savings Data From March 1, 2000 to 
December 31, 2017 

Total Number of Approved Loans: 332 

Total Approved Loan Amount: $349,497,866 

Total Annual Energy Cost Savings:  $38,659,086 

Total Annual Electric Savings (kWh): 362,311,130 

Total Annual Demand Savings (kW): 44,249 

Total Annual CO2 reductions (tons): 126,466 

Source: CEC, https://www.energy.ca.gov/efficiency/financing/calmap/county/counties/energy_savings_data.pdf. 

The ECAA statute requires that the costs of the project be recovered through 
energy cost savin gs during the loan repayment period. The ECAA statute also 
requires that the repayment period not exceed the useful life of the equipment 
and that repayment not exceed 20 years. Loans are funded from ECAA 
appropriations or bond proceeds from tax -exempt rev enue bonds. The loan 
interest rates  are 1 percent for local governments and zero percent for public 
educational institutions.  

The ECAA funding available for public education institutions is now competitive. 
CEC staff designed the program and published the program opportunity notice  
at the beginning of 2019. 57 Up to $36 million is available in the funding cycle for 
energy projects. ECAA funding for local governments will remain on a first -come , 
first-served basis.  

Table 8: Historical ECAA Loans From 1979 to 2017 
Summary by 

Recipient Type Total Number of Loans Awarded Total Loan Amount Awarded 
Local Government 
Loans 343 $234,683,139 

K-12 School Loans 359 $99,580,928 

College Loans 78 $38,798,900 

Special District Loans 19 $15,706,078 

                                            
57 ECAA Loan, Program Opportunity Notice, February 2019, https://www.ene rgy.ca.gov/solicitations/2019 -02/pon -18-
101-energy -conservation -assistance -act -education -subaccount -ecaa -ed . 
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Public Care & Hospital 
Loans 63 $25,341,483 

Grand Total: 862 $414,110,528 
Source: CEC, https://www.energy.ca.gov/efficiency/financing/calmap/county/ 

Bright Schools and Energy Partnership Program  
The Bright Schools Program (BSP), under the ECAA financing programs 
established in 1979, provides public K -12 schools assistance in identifying energy -
saving opportunities in existing and planned facilities. The program started in 
1988 and has historically pro vided a wide range of technical assistance services, 
including energy audits, third -party proposal review s, and professional 
engineering support services. The Energy Partnership Program (EPP) provides the 
same type of assistance that the BSP provides, only  to local governments 
(cities/counties), special districts, public colleges, and public hospitals/care 
centers . 

The majority of effort is providing technical assistance in the form of American 
Society of Heating, Refrigeration, and Air -conditioning Enginee rs (ASHRAE) Level 
2 energy audits, with the objective to identify all energy efficiency measures 
appropriate for buildings  in concert with detailed financial analysis to justify 
project implementation, to lead to reduced energy use. Energy audit reports 
with recommendations of lighting and HVAC retrofits are expected to improve 
lighting quality, indoor air quality, and occupant comfort. Energy reductions will 
save customers energy operating costs. Figure 20 below shows the number of 
final reports the BSP pr oduced since 2008.  

Figure 20: Bright Schools Program Final Reports From 2008-2018 

 

Source: CEC 

The American Recovery and Reinvestment Act  
The American Recovery and Reinvestment Act of 2009 (ARRA) awarded 
California nearly $5 billion to foster energy effi ciency, modernize the electric 
transmission grid, and increase the use of alternative transportation fuels and 
vehicles. The CEC was awarded $226.1 million in stimulus funds to administer the 
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State Energy Program (SEP). The CEC invested the funds in innova tive market 
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Los Angeles County Benchmarking
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2022 Building Energy Efficiency Standards and Beyond
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certified by HERS Providers, who are approved triennially by t he CEC to train, 
certify, and oversee HERS Raters and document compliance with the BEES.  

SB 1414
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per year, respectively. These small changes to residential and commercial loads 
collectively result in massive bill savings, lower G HG emissions, and less strain on 
the electricity grid.  

Many appliances are now covered under federal efficiency standards that 
apply nationwide. One of the most significant regulations applies to general 
purpose light bulbs, requiring these light bulbs to  be LEDs beginning in 2020. 
However, the U.S. Department of Energy is considering repealing the types of 
light bulbs subject to the efficiency standards, which could cost Californians 
between $736 million and $2.4 billion. 58 As a result, the CEC is taking a ction to 
backstop the standards to ensure that these savings still accrue to California.  

Meanwhile, t he CEC continues to evaluate  improve ments in  the energy and 
water efficiency of  nonfederally  regulated appliances, such as  sprinklers, 
commercial -size fans, gas fireplaces , and certain types of linear tube lights .  

Food Production Investment Program  
The Food Production Investment Program (FPIP) was established by Assembly Bill 
109 (Ting, Chapter 249, Statutes of 2017). FPIP provides grants to food processing  
plants installing energy technologies that reduce GHG emissions. Funding is 

http://www.caclimateinvestments.ca.gov/
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publicly available beginning in 2019 for commercial buildings and in 2020 for 
residential buildings.  

In 2018, the CEC received reports for roughly  10,800 commercial buildings, 
including about  3,300 buildings in ju risdictions with their own benchmarking and 
public disclosure programs.  In 2019, as of August 2, 2019, the CEC received 
about 8,400 commercial and 3,045 multifamily building reports. The submissions 
for 2019 are not final, CEC will continue to evaluate sub missions. 

In late 2019, the CEC
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California Air Reso urces Board  
CARB operates an enforceable California Cap -and -Trade Program  that meets 
the requirements of Assembly Bill 32 (N úñez, Chapter 488, Statutes of 2006). 
Proceeds from the Cap -and -Trade Program support a wide range of programs 
called California Cli mate Investments. The programs aim to reduce GHG 
emissions and deliver major economic, environmental, and public health 
benefits for Californians, including meaningful benefits to the most 
disadvantaged communities, low -income communities, and low -income 
households.  

Funds received from the Cap -and -Trade Program  are deposited into the 
Greenhouse Gas Reduction Fund ( GGRF) and appropriated by the California 
Legislature. The GGRF funds many important programs , and initiatives that are 
split into three categorie s: transportation and sustainable communities , natural 
resources and waste diversion , and clean energy and energy efficiency. For the 
clean energy and energy efficiency initiatives, the programs are administered 
by several state agencies, including the CEC.  

The programs that directly support the goals laid out in the action plan  include 
the Woodsmoke Reduction Program and the Funding Agricultural Replacement 
Measures for Emission Reductions (FARMER) Program, both administered by 
CARB; the Low-Income Weathe rization Program (LIWP) administered by the 
California Department of Community Services and Development; the Water -
Energy Grant administered by the Department of Water Resources; the State 
Water Efficiency Enhancement Program administered by the California  
Department of Food and Agriculture; and the Food Production Investment 
Program, administered by the CEC. These programs help fill the gap in meeting 
SB 350 doubling targets, improving conditions in low -income or disadvantaged 
communities, and decarbonizin g buildings.  

Through the FARMER program, funding is available to the agricultural community 
for upgrading agricultural pump engines. The FARMER program may reduce 
electricity (depending on how the funding is used) ; however, it would reduce 
total energy con sumption and help with the 
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Legislature committed $5 million in the 2016 -2017 budget and $3 million in the 
2018-2019 budget. The Woodsmoke Reduction Program is being implemented 
by the California Air Pollution Control Officers  Association (CAPCOA) in 
coordination with local air pollution control districts or air quality management 
districts (air districts ). CAPCOA determines how much funding is available to 
each district participating in the Woodsmoke Reduction Program.  

Department of Water Resources  
The Department of Water Resources (DWR) receives funding from the GGRF to 
run the Water -Energy Grant Program. As of February 2019, the program has 
received $50 million to perform water and energy efficiency upgrades.  It is open 
to applicants from the residential and nonresidential sectors. Grants are used to 
finance upgrades that improve water efficiency, reduce GHG emissions, and 
reduce energy use. Energy savings are captured primarily by installing measures 
to reduc e hot water use, resulting in water and energy reduction .61 Examples 
include replacing high -water use fixtures with WaterSense -approved fixtures, 62 
installing  low -flow irrigation units, directly installing efficient clothes was hers and 
dryers in disadvantage d communities, and providing additional rebates for 
energy -efficient dishwashers.  

California Department of Food and Agriculture  
The State Water Efficiency and Enhancement Program (SWEEP) 63 is administered 
by California Department of Food and Agriculture (C DFA) and provides 
financial assistance in the form of grants to implement irrigation systems that 
reduce GHGs and save water on California agricultural operations. As of 
February 2018, the program has received more than  $66 million to implement 
measures. Eligible system components include soil moisture monitoring, drip 
systems, switching to low -pressure irrigation systems, pump retrofits, variable -
frequency drives, and installation of renewable energy to reduce on -farm water 
use and energy. A second program , SWEEP
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efficien t upgrades ( for example,  building envelope improvements, lighting 
upgrades, more efficient appliances, and HVAC improvements) to reduce 
energy demand  in low -income housing . Along with energy upgrades, LIWP also 
promotes the installation of PV to offset the  remaining energy consumption.  

The LIWP provided no -cost funding for the installation of energy efficiency 
measures and solar PV for low -income single -family homes that were within 
disadvantaged communities. This portion of the LIWP ended in March 2019. 
From 2015  to 2019, the program affected more than  11,000 single- and 
multifamily dwellings. 65 In lieu of the residential program, a new LIWP component 
is the Farmworker Housing , which will target low -income single -family and low -
income multifamily farmworker housing. This component will focus on the 
installation of energy efficiency measures and PV in the 12 counties that have 
the highest  concentration of farmworker housing. Another portion of the LIWP 
provides incentives and technical assistance for energy ef ficiency measures 
and PV for low -income multifamily buildings that are in disadvantaged 
communities.  

The intent of this program is to improve energy equity by u sing cap -and -trade 
funds to help low -income and disadvantaged communities perform energy -
effici ent upgrades for owners who would not have been able to afford them on 
their own. The non -energy benefits associated with reducing energy 
consumption is a reduced energy bill for the recipient, lower operating costs for 
multifamily building owners, reduced  GHG emissions, reduced air pollution 
where the conventional power was produced, improved indoor air quality and 
comfort, and improved energy equity in disadvantaged communities. This type 
of direct -installation program has proven very successful in low -income 
communities, rural areas, and hard -to -reach customers.  

California Department of Housing and Community Development   
The Affordable Housing and Sustainable Communities Program (AHSC) is 
administered by the Strategic Growth Council and implemented by th e 
California Department of Housing and Community Development (HCD). AHSC is 
a California Climate Investments program that integrates affordable homes and 
sustainable transportation. 66  

AHSC works to increase the supply of affordable places to live near jobs , stores, 
transit, and other daily needs. AHSC funds the building of affordable housing 
and transportation options that encourage residents to walk, bike, and use 
public transportation. Through the AHSC program, $440 million has been 
invested across the st ate, providing more than  6,050 affordable homes to 
                                            
65 Community Services and Development. Low Income Weatherization Year End Reports, 2017, 2018  
66 California Climate Investments is a statewide initiative that puts billions of cap -and -trade  dollars to work reducing 
greenhouse ga s emissions, strengthening the economy, and improving public health and the environment, particularly in 
low -income and disadvantaged communities.  
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families in need and covering 60 sustainable projects that will reduce 1.58 million 
tons of GHGs over the operating lives. Historically, most AHSC applicants have 
been developers of affordable and mixed -income housing, local governments, 
regional transportation agencies, and public transit providers. Other eligible 
applicants include K -12 school, college, and university districts and federally 
recognized indigenous tribes. Green buildings and renewable ener gy are 
included as elements of an application that score the most points.  

HCD also plays a role in building standards. HCD protects the health and safety 
of Californians by enforcing standards for housing construction, maintenance of 
farmworker housing, an d manufactured homes. HCD also proposes 

https://www.cdph.ca.gov/
http://www.rampasthma.org/D:Web%20Siteswww.rampasthma.orgwp-contentuploads/2018/12/Energy-Efficiency-and-Health-Guide-for-Public-Health-and-Health-Care-Professionals.pdf
http://www.rampasthma.org/D:Web%20Siteswww.rampasthma.orgwp-contentuploads/2018/12/Energy-Efficiency-and-Health-Guide-for-Public-Health-and-Health-Care-Professionals.pdf
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other state agencies on develop ing  the CLIMB Action Plan. There is great value 
in its continued involvement as a partner in the  implementation  of the plan .  

California Buildin g Resilience Against Climate Effects

https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx
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on fossil fuels. CAEATFA accomplishes th ese goal s by bringing together public 
funds and private capital investments to spur increased market transf ormation.  

California Hub for Energy Efficiency Financing  
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The AMF is designed to match the SBF program in many ways. A key efficiency 
of the AMF program design is integration with existing AMF programs across the 
state,  specifically the LIWP administered by CSD and the Solar On Multifamily 
Affordable Homes program, administered by CPUC, via a competitively 
selected team of nonprofit organizations. Similarly, the AMF program will fund 
any energy efficiency or demand respo nse measure approved for rebate and 
incentive by any IOU, REN, or community choice aggregator , as well as any 
measure from the  energy savings measures list. There is no minimum or maximum 
loan size, although only the first $1 million of the loan is credit -enhanced. To be 
eligible, the multifamily property must have five  or more units with at least 50 
percent of the units being income -restricted to 80 percent of the area median 
income.  

The nonresidential program is designed for entities that do not qualify a s small 
business, both for -profit and nonprofit, and for public entities. The program, 
currently in development, will not offer a credit  enhancement ; instead  
repayment will come through the utility bill. The current timetable for program 
development is unc ertain, as resources are flowing to the SBF and AMF 
programs.  

Property Assessed Clean Energy Loan Loss Reserve
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Clean Energy Bond Financing
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completed by the end of 2016. The average cost per home was $1,950 , and the 
average time to complete each home was under three hours in a day.  

While actual energy savings results from the two utilities that serve the Coachella 
Valley (SCE and Imperial Irrigation District) are still being analyzed, initial 
modeling with E nergyPro software anticipated that each home would save, on 
average, 1,560 kWh per year (10 percent site savings) and 3,275,000 kWh per 
year for all homes. On the gas side, each home was modeled to save 35 therms 
per year and 73,500 therms total per year f or the project. In terms of bill savings , 
the average annual savings in the SCE territory was quantified at $310 per home 
and a total of $650,000. Applying U.S. Environmental Protection Agency -
approved attribution methods to the modeled energy savings, the  program 
should achieve annual emissions reductions of 1,750 tons of GHGs. SCAQMD 
considered these emissions reductions so important that it adopted the 
Coachella Valley Project as an official pollution reduction measure: Control 
Measure No. ECC -02. 

SCAQMD  is developing a net emissions analysis tool and working group to assess 
the cost -effectiveness of technologies and life -cycle emissions. The tool include s 
several control measures that seek emission reductions with zero and near -zero 
NO x appliances in com mercial and residential applications and integrate 
energy efficiency enhancements with criteria pollutant ( such as  NO x) 
cobenefits. To this end, the emissions tool estimates changes in criteria and GHG 
emissions and costs associated with upgrades in commer cial and residential 
appliances in conjunction with installation of zero - and near -zero emission 
technologies.  

In January 2019, the SCAQMD Board approved funding of more than  $20 million 
for 10 projects to reduce energy consumption and GHG emissions in re sidential 
and commercial buildings. These projects are:  
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use directly to their local program, which then reports data from qualifying 
buildings to the CEC. Some local benchmarking programs have broader 
reporting requirements that the state program, such a s requiring buildings under 
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energy and climate action goals. Funding comes from surcharges to investor -
owned energy utility cust omers.  

Federal Energy Efficiency Programs  

Below are descriptions of programs funded by the federal  government. The 
verification of savings from these programs is challenging due to the lack of 
available public data. Nevertheless, these programs result in e nergy savings and 
positive socioeconomic impacts.  

U.S. Department of Energy  Appliance Standards  
The U.S. DOE sets standards for common household, commercial, and industrial 
appliances. These are designed to save consumers money and protect them 
from infer ior products.  DOE is required to review standards and test procedures 
periodically for more than 60 products, representing about 90  percent of home 
energy use, 60  percent  of commercial building energy use, and 30  percent  of 
industrial energy use. 86 Common a ppliances covered by these standards 
include refrigerators, air conditioners, dishwashers, clothes washers, and 
furnaces.  

Better Buildings Initiative -  Through the Better Buildings  Initiative , DOE partners 
with leaders in the public and private sectors to 
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These measures help  reduce the costs associated with f ixing, replacing, and 
installing upgrades for low -income families. The mechanical weatherization 
measures include cleaning, repairing, or replacing HVAC units, and repairing, 
replacing, or installing water heaters and pipe insulation. Building shell 
weathe rization measures include repairing roof or wall leaks , improving attic and 
wall insulation, repairing or replacing windows and doors, and installing awnings 
and solar screens. Electric and  water weatherization measures include installing 
energy -efficient lights and low -flow shower heads and replacing old refrigerators 
with new energy -efficient models. Health and safety weatherization measures 
include installing ventilation to ensure good indoor air quality, installing smoke 
and carbon monoxide alarms, and evaluating mold and moisture hazards.  The 
non -energy benefits associated with weatherization measures is a reduced 
energy bill for the recipient, reduced GHG emissions, improved indoor comfort, 
improved health and safety, and improved energy equity for the  homeowner.  
The intent with this program is to increase energy efficiency of homes while 
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burden strengthens local economies ; thus, these programs act as investments in 
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accounting for more than  80 pe rcent  of national PACE financing and 
representing nearly  $5 billion in clean energy capital investment . This capital is 
spread over  nearly  200,000 clean energy projects with hundreds of local 
government partners. 96 

Recently, the number of PACE loans has dec lined  (Figure 21) . This trend began 
in 2017 and has continued through 2018. It is unclear if the drop is due solely to 
legislation passed in 2017 ,97 or if other market factors , such as saturation , are to 
blame. According to comments filed by Ygrene , 
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and savings of th ese projects to more accurately account for the contributions 
of the costs and savings to the doubling targets .  

Conservation Voltage Reduction  
Conservation voltage reduction (CVR) is a proven technology for reducing 
energy use and peak demand. CVR improve s the efficiency of the distribution 
system by optimizing voltage. The key principle of CVR operation is that the 
standard voltage band between 114 and 126 volts can be compressed using 
regulation to the lower half (114
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Three-Prong Test
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California Energy Efficiency Coordinating Committee  
The CAEECC was authorized by CPUC Decision 15 -10-028 and launched in 
January 2016. The Coordinating Committee (CC) is made up of representatives 
from th e PAs, the CEC, Wor

https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:A1701013
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measures used in utility programs, developed an electronic technical reference 
manual, and begun advancing  a consistent building energy model approach.  

Market Transformation Data Efforts  

While ongoing energy efficiency work is cr ucial to meeting the 2030 doubling 
goal, there is additional data,  market , and workforce  development to be done. 
This section goes into the  big data needed for proper efficiency valuation, the 
tools in development or newly available to analyze efficiency, and workforce 
development and training improvements that are necessary for the success of 
all programs.  

CEC Enterprisewide Data Effort  
The CEC is in the early stages of a multiyear enterprisewide data modernization 
effort. The primary driver for this effo rt is the collection of  customer -level interval -
meter -data (IMD) from the six largest utilities in California. 111 IMD provides high -
resolution , hourly and subhourly energy billing , and consumption information 
compared to the monthly billing data that the  CEC has. As these data contain 
customer -level information, there is a need to protect and secure the data to 
ensure privacy and confidentiality in line with CEC information security policies. 
This need , along with the large volume of data, warrants the use o f big -data 
cloud services . Once implemented as part of the modernization , the service will 
allow CEC staff to use a highly scalable and secure storage infrastructure to 
analyze and model IMD to meet  CEC needs for demand forecasting and 
analysis of energy e fficiency program impacts. The IMD project is estimated to 
be completed by June 2020.  

Leverage Energy Consumption Data to Create Hourly and Locational Energy 
Efficiency Projections  
The CEC has the opportunity , once it begins collecting and analyzing 
consu mption data across the state , to prepare aggregated datasets. These 
datasets can be designed for local government use, PAs, and other 
stakeholders. The goal of such an effort is to reduce the unknowns commonly 
associated with implementing energy efficiency , especially as it  is needed  to 
reach specific locations at specific times.  

Secure, n ondiscoverable datasets for use within state agencies can also 
improve the outreach and design of efficiency programs. Tools like the Energy 
Equity Indicator (discussed i n Goal 2, Component 3) and the Energy Data Atlas 
(discussed in the next section) can combin e consumption data  and  building 
information with socioeconomic data , to  reveal where efficiency is not being 

                                            
111 Cal. Code Regs., tit. 20, § 1353.  
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implemented, reveal 
potentially why not, and 
could make solutions easier 
to develop.  

Open -Source Energy 
Solutions

https://www.energymarketmethods.org/grid.html
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California  (example of atlas in Figure 22) . Before public disclosure, data are 
aggregated to protect individual customer privacy  in accordance with CPUC 
guidelines.  In D 18-05-041, the CPUC ordered the IOUs to expand access to 
actuarial energy use data statewide (akin to Energy Atlas in Southern 
California). Leveraging the CEC enterprise systems described above, the 
statewide tool would map and analyze customer actuarial energy consumption 
data aggregated to meet privacy and confidentiality protections required 
under current laws and regulations. Local governments, governmental 
agencies, and energy efficiency PAs would be the target ed users of the tool. 
The statewide tool is expected to be launched by end of 2020.  

Analytics and mapping of aggregated actuarial energy use come with several 
benefits, such as providing an energy consumption baseline from which 
program implementers can tr ack progress; helping policy makers understand 
how well a particular policy is working; assisting local governments with 
developing, implementing, and tracking climate action plans; and helping 
stakeholders understand how the built environment contributes to GHG 
emissions. The CEC expects to leverage big data efforts like these with the 
respective enterprise platform and energy consumption datasets. Coordination 
with the CPUC is essential to developing a statewide tool that can result in the 
benefits descri bed above.   

Figure 22: Energy Data Atlas 2.0 Screenshot 

 

Source: UCLA Energy Data Atlas 2.0 
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Behavioral Program Expansion  
As utilities increasingly look for cost -effective energy efficiency measures, AB 802 
opened the door to offer more behavior  improveme nt-based programs. Th ese 
new program opportunities are occurring as more granular data about energy 
consumption are  becoming available, which make verifying behavioral savings 
possible. Utilities have had success recently with offering home energy reports.  
They compare  
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and will determine the best path forward for use, whether for public reporting  or 
internal use.  The development of a UBID is important to not only the CEC, but 
potentially to stakeholders across the nation. The UBID is more accurate than 
connecting data through a street address. The DOE will post a method and tool 
for the public to use once tested and verified.  

Building Asset Scores  
The EBEE Action Plan calls for standardized energy asset ratings for residential 
and nonresidential buildings. An 



 

102 
 

Nonresidential Building Energy Asset Ratings  
The EBEE Action Plan recommended the CEC study the applicability of 
nonresidential asset scores to California. The CEC studied and identified the  
possible specifications for such a tool to work in California but  did not proceed  
with implementation . In 2018, the CEC and a contractor reviewed the DOE 
commercial energy asset rating tool and compared it to draft specifications 
developed by the CEC. The assessment found that the DOE tool is applicable to 
California nonresidential buildings but would require modification.   

Workforce Alignment and Development  
The Workforce Education and Training (WE&T) Program represents a portfolio of 
education and training activities aimed at supporting the achievement of IOU 
energy savings targets, as well as the workforce objectives set forth in the 
California Long -Term Energy Efficiency Strategic Plan. 118 

The WE&T program has a similar overall structure across the IOUs and is 
organized into three subprograms:  

The Centergies  subprogram receives most of the  WE&T program funding 
and organizes  training around technology categories and building type  
and  focuses on promoting  education and training in energy efficiency , 
and integrated demand -side management.  

The Connections  subprogram  focuses on forging collaborations with 
external education insti tutions to promote coordinated energy -related 
careers and training.  

The Planning  subprogram  develops the statewide framework for planning, 
coordinating, and implementing WE&T activities, stakeholder 
engagement meetings, and partnerships.  

In D. 18-10-008, the CPUC ordered specific workforce standards be applied by 
all energy efficiency PA business plan portfolios for HVAC  and lighting programs 
that meet certain criteria. These workforce requirements are intended as a 
starting point for requirements in the fu ture, in coordin ation with the evaluation 
and the CEC adoption of a "responsible contractor policy" as set forth by SB 350. 

Specifically, the workforce standards are required to be included in the first 
round of third -party solicitations. All downstream or  midstream HVAC energy 
efficiency measures with incentives of $3,000 or more installed, subsidized, or 
paid for out of ratepayer  energy efficiency program portfolio s are to be installed 
by Journeymen  2 with five or more years of experience or apprentices e nrolled 
in or having completed a federal or California state apprenticeship program. All 

                                            
118 California Long -Term Energy Efficiency Strategic Plan ., CPUC, 
https://www.cpuc.ca.gov/ uploadedfiles/cpucwebsite/content/about_us/organization/divisions/office_of_governmental
_affairs/legislation/2018/13 -15%20energy%20efficiency%20report_final.pdf . 
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downstream and midstream advanced lighting control installation, 
modification, or maintenance measures with incentives of $2,000 or more 
installed, subsidized , or paid  for under a  
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On -Bill Tariff Financing  
The Barriers Study identified th e need for  alternative  financings tools and , after 
reviewing numerous possible options , proposed on -bill tariffs as its primary  
recommendation. 119 

https://www.ethree.com/wp-content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf
https://www.ethree.com/wp-content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf
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public utilities seeking to implement it.  

Green Banks  
Green banks are set up to secure low -cost capital for large clea n energy 
projects. They can be set up by state or local governments. Active examples of 
green banks nationwide are Connecticut Green Bank, New York Green Bank, 
California Lending for Energy and Environmental Needs, Rhode Island 
Infrastructure Bank, Montgom ery County Green Bank, and Hawaii Green Energy 
Market Securitization. California Lending for Energy and Environmental Needs 
(CLEEN) is part of the California Infrastructure and Economic Development 
Bank.121 CLEEN offers direct public financing to municipalit ies, universities, 
schools, and hospitals to reduce GHG emissions, conserve water, and save 
energy. It rolls money out through two programs: the Statewide Energy Efficiency 
Program and the LED Street Lighting Program. Financing is available as a direct 
loa n or through publicly offered tax -exempt bonds. An applicant can apply for 
financing between $500 ,000 and $30 million. In the last few years, only a single 
jurisdiction has leveraged the CLEEN. 122 It is unclear what barriers are preventing 
more entities from  using this financing tool.  

Green Leases  
A 
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performance  
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Table 9: CEC Low-Income Barriers Study Recommendations 
# Recommendation 

1 

Organizing a multiagency task force to promote coordination across state-administered 

programs 

2 Enabling community solar offerings for low-income customers 

3 Formulating a statewide clean energy labor and workforce development strategy. 

4 

Developing new financing pilot programs to encourage investment for low-income 

customers. 

5 

Establishing common metrics and encouraging data sharing across agencies and 

programs. 

6 

Expanding funding for photovoltaic and solar thermal offerings for low-income 

customers. 

7 

Enhancing housing tax credits for projects to include energy upgrades during 

rehabilitation. 

8 Establishing regional outreach and technical assistance one-stop shop pilots.  

9 

Investigating consumer protection issues for low-income customers and small 

businesses in disadvantaged communities. 

10 

Encouraging collaboration with community-based organizations in new and existing 

programs. 

11 

Funding research and development to enable targeted benefits for low-income 

customers and disadvantaged communities. 

12 

Conducting a follow-up study for increasing contracting opportunities for small 

businesses in disadvantaged communities. 

 Source: CEC 

Progress Since Barriers Study 
Since publication of the Barriers Study  in 2016, progress has been made on 
several recommendations. In 2018 , the Disadvantaged Communitie s Advisory 
Group ( advisory group ) met for the first time. Under Public Utilities Code Section 
400 (g), the advisory group advise s the CPUC and the CEC regarding the 
development, implementation, and effects  of proposed programs  related to SB 
350 in disadvan taged communities.  In its first year of meetings, the advisory 
group  took the following actions related to energy efficiency:  
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https://efiling.energy.ca.gov/getdocument.aspx?tn=227473
https://efiling.energy.ca.gov/GetDocument.aspx?tn=224513
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goals for affordable and acce ssible energy efficiency solutions. Also included in 
the CLIMB Action Plan are strategies to ensure consumer protection, one of the 
energy efficiency mandates of SB 350 .129 Furthermore, strategies in the CLIMB 
Action Plan address recommendations in the Doubl ing Report , such as 
expanding funding for LIWP and ensuring adequate reporting of energy 
efficiency impacts in disadvantaged communities .  

Energy Savings Assistance Program   

The Energy Savings Assistance (ESA) program provides no -cost home 
weatherization s ervices, energy efficiency measures, and energy education to 
help eligible low -income households conserve energy, reduce monthly bills, and 
improve health, comfort, and safety. Since 2007, the ESA Program has work ed  
toward a 2020 goal to ensure that all el igible low -income electricity and gas 
customers have the opportunity to participate in low -income energy efficiency 
programs ( Public Utility  Code 382.c). From 2007  to 2018, first-time ESA program 
participants numbered more than  3.1 million households (ESA -CARE Annual 
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provid e a broad look at communities long underserved. The ESJ communities 
are designated as those that are:  

https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
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San Joaquin Valley Proceeding  

The CPUC is implementing pilot programs to increase access to affordable 
energy across several disadvantaged communities in the San Joaquin Valley. 
Assembly Bill 2672 (Perea, Chapter 616, Statutes of 2015) led the CPUC to initiate 
proceeding R.15 -03-010 to identify communities in need of support in the San 
Joaquin Valley. The C PUC selected 11 communities as pilot project sites  with $56 
million in funding . The approved pilots are  the following : 
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Joaquin Valley proceeding (discussed in Component  2, Goal  2) can teach a lot 
about the best pathways to improve conditions in low -income, disadvantaged 
communities.  

Component 2: Rural and Hard -to-Reach Barriers  
Rural and hard -to -reach  communities face similar , yet unique,  barriers to those 
in low -income or disadvantaged communities. The CPUC Energy Efficiency 
Policy Manual 136 defines hard -to -
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ACEEE Report�³ Reaching Rural Communities With Energy Efficiency Programs  

In 2018, American Council Energy Efficient Economy (ACEEE)  released a report 
documenting the barriers and highlighting succ esses to implementing energy 
efficiency in rural communities. 138 The report defines 
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local government energy and climate meetings, and education. 141 The Sierra 
Nevada Business Council faced many challenges running the program , such as 
staff availability and retention in local governments, travel to cover the large 
territory, and customer skepticism. These issues and other policy decisions have 
pushed the program to be non -cost -effective. Therefore , the Sierra Nevada 
Business Council will no long er offer the direct installation part of the 
partnership .142 However, the program model is good for regional direct -
installation working groups to address rural issues, division of labor among 
partners, and a dual focus on saving energy and building capacity for local 
governments. This program model could effecti vely be leverage d  by o ther state 
agencies or utilities in rural areas.  

The ACEEE report recommends states do the following to improve efficiency 
uptake in rural regions:  

https://efiling.energy.ca.gov/getdocument.aspx?tn=228059
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limited broadband access and may be less trusting of government programs. 
Education on energy options is a major barrier t o success in rural regions, and 
local governments are best suited to deliver the outreach and education 
needed to be successful. Stakeholders stressed that rural regions cannot be cut 
off just because the cost -

https://efiling.energy.ca.gov/GetDocument.aspx?tn=223922
https://www.energy.ca.gov/sb350/barriers_report/equity-indicators.html
https://www.energy.ca.gov/sb350/barriers_report/equity-indicators.html
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Figure 23: Energy Equity Indicators Example Interactive Story Map 

 

Source: CEC 

The energy equity indicators tool allows the user to overlay data sets to identify 
areas of need. For example, in the 2018 update, the map was used to show 
where low levels of energy efficiency participation overlap with low l evels of 
energy efficiency investment near low -income areas, especially where older 
homes exist. These areas had on average 8 households per 1,000 participating in 
energy efficiency programs. 145 The tool identified locations where opportunities 
for launching  additional regional services exist to improve program delivery. This 
tool can also be used by local governments to understand where vulnerable 
populations exist and where to direct funding for clean energy initiatives.  

Energy Savings in Low -Income and Di sadvantaged Communities  

The updated SB 350 targets allow for disaggregation , or breakdown,  of savings  
attributed  to disadvantaged communities and low -income  households. Values 

                                            
145 Energy Equity Indicators Report, pg. 18. June 2018, https://efiling.energy.ca.gov/GetDocument.a spx?tn=223922.  
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are disaggregated based on the proportion of disadvantaged communities 
reported in the CalEnviroScreen 3.0 to ol and the percentage of low -income 
households from the area



 

119 
 

�)�L�J�X�U�H�����������*�+�*���(�P�L�V�V�L�R�Q�V���I�U�R�P���&�D�O�L�I�R�U�Q�L�D�¶�V���(�O�H�F�W�U�L�F�L�W�\���6�H�F�W�R�U���&�R�Q�W�L�Q�X�H���W�R���'�H�F�O�L�Q�H 
(Million Metric Tons) 

 

Source: California Independent System Operator 
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efficiency by 2030 as 
mandated  by SB 350, AB 3232 
and SB 1477 lay out a clear  
vision for establishing a 
building sector that has a 
reduced reliance on natural 
gas and uses electricity more 
efficiently.  

There is a growing consensus 
that building electrification is 
the most viable and least -cost 
path to zero -emission 
buildings. With natural gas 
comprising half of the energy 
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from added renewable generation  is illustrated in Figures 26 and 27. 146 Strategies 
employed must al so encourage the use of refrigerants with low global warming 
potentials and otherwise reduce GHG emissions associated with refrigerants. 
Effective statewide building decarbonization efforts will seek to increase the 
share of renewable generation on the ele ctricity grid, lower barriers to building 
electrification, and increase energy efficiency, all while coordinating efforts to 
reduce electricity consumption when the GHG intensity of electricity is highest.    

Figure 25: Net Demand Versus GHG Content of Electricity During Time of Use 

 

Source: CEC and SMUD 

Tools for advancing building decarbonization efforts include legislation, codes 
and standards, better financing models and integration of building 
decarbonization into energy efficiency programs and indepen dent local action. 
In July 2019, the CPUC voted to permit the use of ratepayer energy efficiency 
program funds for building decarbonization fuel substitution. 147 Additionally, 
local governments across California are  adopting reach building codes or using 
loc al police powers to further electrification efforts in their cities. In June 2019, 
Berkeley, CA, became the first city in the United States to ban natural gas in new 
construction using its police powers. 148 Envisioning zero -carbon buildings also 
requires bet ter integration of enhanced building performance policies with local 
land use decision -making to promote walkable and transit -oriented 

                                            
146 Emissions intensities are shaded from green to red; green is the lowest GHG content periods and red is the greatest 
GHG content periods. Periods of lowest -GHG intensity electricity coincide with high solar PV generation.  
147 CPUC Decision 19 -08-009, Modifying the Energy Efficiency Three -Prong Test Related to Fuel Substitution.  
148 Ordinance NO. 7,672 -N.S, City of Berkeley, City Council July 23, 2019 Meeting, 
https://www.cityofberkeley.info/Clerk/City_Council/2019/07_Jul/City_Council__07 -23-2019_-
_Regular_Meeting_Agenda.aspx  
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development that will pave the way for higher -performing and healthier 
buildings and communities for all.  

Figure 26: 2019 System Average Metric Ton CO2 per MW 

 

Source: CEC 

Figure 27: 2030 System Average Metric Ton CO2 per MW 

 

Source: CEC 

SB 1477 and AB 3232 Implementation  
Before 2018, decarbonization efforts were limited to fuel -switching to zero -
emission options in the f ossil fuel-dominated transportation sector. SB 1477 and 
AB 3232 widened the decarbonization scope to include reducing the carbon 
footprint of buildings, moving beyond advancing energy efficiency and zero -
emission buildings. Altogether, buildings produce 12  percent of statewide GHG 
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emissions.149 However, this figure consists only of on -site emissions; total GHG 
emissions attributable to buildings drastically increase when factoring in 
upstream emissions due to the transportation, storage, and delivery of the 
natural gas used in those buildings.  

SB 1477 authorizes two incentive programs to spur market development for 
clean, near -zero-emission building equipment. To support that technical goal, 
the bill directs $50 million per year, through 2023, to the Building  Initiative for Low -
Emissions Development (BUILD) and the Technology and Equipment for Clean 
Heating (TECH) programs. The programs promote retirement and replacement 
of conventional appliances, such as gas water heaters and gas space heaters, 
with low -, or zero-emissions electric equipment.  

The CPUC opened the proceeding for SB 1477 in January 2019. The rulemaking is 
dubbed Building Decarbonization and is filed under R.19 -01-011.150 The proposed 
scope includes four issues:  
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The following research projects focus on innovative app roaches that reduce the 
carbon intensity of space -conditioning in buildings:  

http://innovation.energy.ca.gov/SearchResultProject.aspx?p=30957&tks=636966615302804813
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Pathway for Building Electrification within Energy Code  

Building electrification is achievable with current building science and 
technology, and has become an accessible path for local jurisdictions seeking 
to adopt reach building codes that support their climate plans. The City of 
Berkeley represents a leading locality in building electrification, having passed a 
ban on natural  gas in new low -rise residential buildings, effective January 2020. 
Space heating and water heating remain two of the largest energy loads in 
buildings, and natural gas is the dominate source for both these end -uses.  
Recent Energy Code updates for new hom e construction have included critical 
changes to ensure the code does not prevent electrifying these heating loads. 
Future code updates will need to continue this work for newly constructed 
commercial buildings and facilities.  

The 2019 BEES update took two  steps towards electrification:  

1. It removed language that required gas appliances in new residential 
dwellings, allowing all -electric buildings that can avoid gas -piping 
installation costs.  

2. It established an all -electric prescriptive compliance path for re sidential 
buildings. 157 

The 2019 BEES take effect January 1, 2020. The benefits provided by 
electrification include many direct benefits to homeowners and tenants. 
Reductions in on -site combustion, particularly for cooking, directly improves 
indoor air quali ty and reduces concentrations of criteria pollutants.  

In the 2022 BEES update, the CEC plans to focus on energy efficiency in 
multifamily buildings. This update will address additional barriers to building 
electrification, ensuring that all -electric pathw ays are available to all types of 
multifamily construction.  

For commercial buildings, the CEC must first establish an all -electric baseline, 
starting with the most common building types. Commercial buildings have much 
more varied designs than residential dwellings, and electric equivalents to 
commercial gas equipment are not available for some applications. There is 
also a need to integrate demand responsive technologies to support a 
communicating energy grid that can cost -effectively integrate renewable 
generation.  

Grid Interactivity and Renewable Energy Support  

Heat pump water and space heating can support renewable energy 
integration and serve as an energy storage  resource . Making small adjustments 
                                            
157 
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in space conditioning schedules and using heat pump hot water heaters as 
thermal storage  are effective strategies for absorbing excess renewable 
generation from solar during the middle of the day and shifting it to meet late 
afternoon peak loads that occur after the sun sets.  With the right automation, 
grid -level signals can allow devices to minimize their impact on the distribution 
grid while maintaining or improving their ability to meet customer needs.  

The greater the penetration of these systems into the built environment, the 
greater their potential to abso rb excess capacity and reduce grid stress from 
intermittent renewable generation, such as wind and solar. Optimizing demand 
flexibility will pave the way for deployment of additional renewable resources 
and the eventual transition to a zero -carbon  grid whi le reducing the potential 
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data for several programs including: Proposition 39, ECAA, BEES, appliance 
standards , PACE, and LIWP. Many other programs received minor updates or 
small forecasting imp rovements. A full report of the changes made is available 
in Attachment 1 (Navigant report to CEC). Individual program workbooks and 
the master target spreadsheet are also available.  

[Note for the draft action plan SB 350 targets - c odes and standards are b ased 
on IOU historical values and the 2019 Potential and Goals Study, which have 
been extrapolated to cover total, statewide codes and standards savings . This 
only includes savings up to  the 2022 code cycle, not future code cycles. The 
building standards , appliance standards , or federal a ppliances beyond -
ratepayer savings are not included  as targets are still in development . Those will 
be included in the final draft . Codes and standards  impacts are available for 
disadvantaged communities , but not low -income  households , as staff prepare  
sector disaggregation .] 

SB 350 Doubling Efficiency Targets - Electricity  

The statewide cumulative savings target for electricity  is updated in Figure 28. 
The majority of savings are expected to come from codes and standards . 
Expected savings are still below the 2030 electricity goal and have changed X 
percent from the initial target setting. 159 

Figure 28: SB 350 Electricity Efficiency Savings (GWh) 

 

Source: CEC 

                                            
159 * Savings from industrial sector include street lighting and mining pro grams.  
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SB 350 Doubling Efficiency Targets - Natural Gas  

The statewide cumulat ive savings target for natural gas  is updated in Figure 29. 
The majority of savings come from the residential  sector. The savings in that 
sector are driven primarily by codes and standards . The CEC expects the state 
to surpass the 2030 goal , for natural ga s only, about seven years early. The 
cumulative savings changed X percent from the initial target setting.  

Figure 29: SB 350 Natural Gas Efficiency Savings (MM therm) 

 

Source: CEC 

SB 350 Doubling Efficiency Targets - Combined  

The updated combined electri city and natural savings indicate California will 
just meet the 2030 goal (Figure 30). The savings are driven by  the  residential  
sector , and codes and standards . The overall savings changed by X percent 
from the initial target setting.  
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Figure 30: SB 350 Combined Energy Efficiency Savings (Quad BTUs) 

 

Source: CEC 

While the targets indicate the state can meet the 2030 goal, it is imperative that 
significant market transformation occurs and that the market also begins to look 
at GHG emissions just as cruciall y as energy savings . 

Conversion of Efficiency Savings to Avoided Greenhouse Gas 
Emissions 
While the target of reducing electricity and natural gas use in buildings is a 
primary goal of the CEC, it is also becoming equally important to reduce GHG 
emissions through energy efficiency. As described in greater detail in Goal 3, 
GHG emissions from energy use vary by the time of day and season. At this time, 
the CEC has produced  annual average GHG content of electricity so that the 
annual estimated electricity sav ings may be converted to avoided GHG 
emissions. While hourly values for the GHG content of electricity exist, the CEC 
currently lacks the same granular information about energy efficiency.  For 
details on the calculation of annual and hourly GHG emissions f rom electricity, 
refer to the 2018 IEPR Update. 160 

                                            
160 2018 Integrated energy Policy Report, Chapter 2, pg. 80 -82, California Energy Commission, 
https://ww2.energy.ca.gov/2018publications/CEC -100-2018-001/CEC -100-2018-001-V2-CMF.pdf  
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The conversion of natural gas efficiency to avoided GHG emissions is much 
simpler , assuming only the building end -use is considered. The CEC used the U.S. 
EPA value for the GHG content of natural gas combust ion. 161 As mentioned in 
Goal 3, there are other GHG sources that could be included in calculation of  
natural gas savings in buildings, but for the conversion shown here, staff have 
only multiplied by the accepted value.  

The SB 350 targets are converted into avoided GHG emission s in Figure 31. This 
forecasts that the state will miss 
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ratepayer energy efficiency savings in this re port are used to  
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CHAPTER 4:  
Recommendations and Next Steps  

Recommendations  
Recommendations for action are presented under the goal with which they  
most closely aligns . There is overlap with between goals, thus the 
recommendations also cross goals. Each recommend ation has a lead , who is 
the party the CEC identifies  with the  authority or ability to implement  the 
recommendation. Each recommendation also has one or multiple partners. 
They  are additional  actors who  can play a role in implementation.  

Recommendation  Lead  Partners 
Goal 1: Double Energy Efficiency Savings by 2030    

a.  Develop non -portfolio funds for efforts that 
move markets toward energy efficiency  and 
carbon free technologies and practices.  

CEC CARB, CPUC, 
Local 
Governments, 
Legislature  

b.  Develop hourly a nd locational aggregated 
energy consumption datasets and privacy 
protected analytics for PAs, LGs, and others, for 
policy, planning, and research purposes .  

CEC CPUC, LGs, PAs, 
Academics & 
Researchers  

c.  Develop hourly energy efficiency savings 
estimates fro m interval meter data to verify 
and forecast SB 350 targets.  

CEC  CPUC, ISO 

d.  Develop metrics to value the co -benefits of 
energy efficiency that enable consumers, the 
energy efficiency industry, and policy makers 
to better understand and integrate the bene fits 
of energy efficiency into decision -making 
processes.  

CEC  Department of 
Public Health, 
CPUC, CARB, 
CSD, LGs 

e.  Improve building standards compliance, for 
example, by implementing the findings from 
the Senate Bill 1414 plan upon its completion.  

CEC  CSLB, CPUC, 
Trade Unions, 
ESCOs, Western 
HVAC 
Performance 
Alliance, CALBO  

f. Develop and implement energy efficiency 
programs , outside of existing ratepayer funds,  
to support small, medium, and large industries 
to overcome barriers to improving energy 
efficiency  and decarbonization.  

CEC, CARB, 
Legislature  

Air Districts, 
Industry 
stakeholders, 
CPUC, 
International 
partners  
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Recommendation  Lead  Partners 
g.  State agencies should collaborate on and 

accelerate the use of hourly (electric) and 
daily (gas) modern energy data analytics 
assets to inform  policy decisions and identify 
cost -effective savings opportunities. All data 
warehouses and energy modeling methods 
should be shared across state agencies and 
made available to private energy market 
actors through systems that while ensuring the 
privacy o f individual customer personal 
information keeping consumer -specific data 
privacy is maintained confidential.  

CEC, CPUC GovOps, 
Department of 
Technology, 
CARB 

h. Publish best practices for commercial building 
energy audit tools. These tools are essential to 
properly valuing and addressing energy 
retrofits in nonresidential buildings.  

CEC, DOE  Appraisal 
industry, 
Commercial 
leasing agents, 
Contractors, 
Acceptance Test 
Technicians  

i. For IOUs, work with CPUC integrated resources 
planning (IRP) process to develop  the ability to 
incorporate aggregations of energy efficiency 
and DR programs into long term planning   

CEC/CPUC  Utilities, CAISO, 
Program 
Implementers  

j. For POUs, develop methods to integrate 
aggregations of energy efficiency and DR 
projects into IRPs. Work with POUs to e stablish 
minimum thresholds of cost effective energy 
efficiency and DR that must be included 
in IRPs. 

CEC/POUs CAISO, Program 
Implementers  

k. Continue to design and implement strategies 
that link water and energy efficiency, such as 
pairing water use as sessments with energy 
audits, and including water efficiency 
measures in direct -install programs.  

HCD/ CEC  DWR, State 
Water Board  

l. Encourage pay -for -performance approaches 
and technology innovations beyond 
ratepayer -funded portfolio. This is enabled 
throu gh aggregated NMEC measurement 
methods and shifts performance risk away from 
customers, does not risk public funds, enables 
markets and leverages private investment.  

Legislature  GO, CPUC, CEC, 
CAISO 
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Recommendation  Lead  Partners 
m.  Create a one -stop shop for  building energy 

efficiency an d decarbonization programs and 
financing . This entails providing technical 
support to all building sectors, including industry 
and agriculture, and application information 
for local utility, state, and privately funded 
programs. Legislative direction is ne eded to 
coordinate the involved parties and assign 
funding for this structural change in program 
delivery.  

Legislature  CPUC, CARB, 
CEC, Utilities, 
Local 
governments 
(LGs) 

n. Fund new energy efficiency grant programs for 
schools. This would take a legislative  initiative.  

Legislature  GO, CEC, CCCO  

o.  Develop a new program to require retrofits in 
poorly -scored buildings under the 
benchmarking and disclosure program, similar 
to recently approved program in New York City 
(Local Law 97 of 2019). This would take a 
legislative initiative.  

Legislature, LGs  CEC, Building 
Owners, ESCOs 

p.  Fund new energy efficiency grant programs for 
schools. This would take a legislative initiative.  

Legislature  GO, CEC, CCCO  

q.  Improve building and appliance code 
compliance through addition al locally -lead 
technical assistance, outreach, and education 
programs.  

LGs  California 
Building Officials 
(CALBO), CPUC, 
CEC, CSLB, Trade 
Unions, Utilities, 
ESCOs 

r. Integrate green leases and energy efficiency 
disclosures into the building purchase process  
so that efficiency is properly valued in buildings 
and considered during mortgage qualification.  

MLS, Realtor 
groups, 
Mortgage 
industry  

CEC 

s. Expand use of the California Infrastructure and 
Economic Development Bank (Infrastructure 
bank) to provide another  resource to LGs for 
financing energy efficiency and clean energy 
projects.  
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Recommendation  Lead  Partners 
t. Develop energy efficiency program designs 

that air districts can offer to reduce residential, 
commercial, agricultural, and indus trial site 
emissions associated with energy. Programs at 
Bay Area AQMD and South Coast AQMD could 
inform the designs.  

CAPCOA  CEC, CPUC, 
CARB 

u. Develop an energy efficiency/clean energy 
workforce education and training 
implementation plan. Collaborate with 
c ommunity colleges, vocational schools, and 
workforce development agencies and 
programs, like the Employment Training Panel 
and Employment Development Department, 
to create an action plan that aligns training 
and education curriculums to clean energy 
goals.  Coordinate the effort with the Office of 
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Recommendation  Lead  Partners 
b.  Create a perpetual funding source,  outside of 

existing ratepayer programs,  or resource, that 
multifamily building owners can use when 
retrofitting properties. This would take a 
legislative initiative. Such a  source would 
streamline accessibility of energy efficiency 
services, a common need raised by multifamily 
building owners and developers.  

Legislature  CPUC, POUs, 
CEC, GO, MF 
building owners, 
Affordable 
housing 
advocates  

c.  Expand direct -installation energy e fficiency 
programs , outside of existing ratepayer funds,  
for rural, low -income, and hard -to -reach 
communities. Current programs have funds but 
lack the capacity or mandate to meet the 
needs of residents and businesses.  

Legislature, 
CPUC 

CEC, GO, LGs  

d.  Creat e a funding source , outside of existing 
ratepayer funds,  for LGs to implement 
efficiency.  

Legislature, GO  CEC, LGs 

e.  Implement California -wide tariffed on -bill 
repayment programs that open new financing 
mechanisms for low -income and 
disadvantaged communitie s that are not 
based on credit scores or income, such as the 
Pay-As-You-Save model.  

CPUC, Utilities, 
Legislature  

CEC, CCAs, 
ESCOs, 
Investment 
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Recommendation  Lead  Partners 
d.  Demonstrate and evaluate the business case 

for demand flexible appliances. Highlight the 
appropriate technologies for eac h building 
sector.  

CEC Appliance 
industry, CPUC, 
Contractors  

e.  Implement Building Energy Efficiency Standards 
that accelerate the transition to zero carbon 
buildings in new construction, and retrofits by 
2025. 

CEC  Utilities, CPUC, 
Building industry, 
CALBO, 
Contractors, 
Western HVAC 
Performance 
Alliance  

f. Develop building codes that require the 
installation of cost -effective, demand flexible, 
electric -ready infrastructure in preparation for 
all-electric buildings  

CEC  CSLB, Utilities, 
Building industry  

g.  Devel op a geographic map that includes utility 
districts, buildings, building classification, and 
building energy metrics to analyze the 
potential for building decarbonization through 
fuel substitution efforts, incorporating building 
benchmarking data where app ropriate. Align 
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Recommendation  Lead  Partners 
k. Establish a new policy goal of zero carbon 

buildings from the previous zero net energy 
policy.  

GO/ Legislature  CEC, CARB, 
CPUC, CAISO, 
other state 
agencies  

l. Create a financing tool o r program designed 
to accelerate the clean energy transition. This 
would take a legislative initiative.  The goal is to 
remove barriers that prevent bundling clean 
energy options (EE+EV+PV+storage) and 
flexibly integrating them with the grid.  

Legislature  T
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Next Steps  
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Glossary  

AAEE Additional achieva ble energy efficiency - Incremental savings 
from the future market potential identified in utility potential 
studies not included in the baseline demand forecast, but 
reasonably expected to occur, including future updates of 
building codes, appliance regul ations, and new or expanded 
investor -owned utility or publicly owned utility efficiency 
programs.  

AB 758 Assembly Bill 758 - Skinner, Chapter 470, Statutes of 2009   

ACEEE American Council Energy Efficient Economy  
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products, such as consumer electronics, household 
appliances, and plumbing equipment.  

AQMD  Air quality managemen t districts - Agencies that are county or 
regional governing authorities that have primary responsibility 
for controlling  air pollution from stationary sources.  

ARRA American Recovery and Reinvestment Act of 2009 
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make clean heating technolo gies common practice in new 
construction.   

CAEATFA California Alternative Energy and Advanced Transportation 
Financing Authority 
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legally defined by state law as electric service providers and 



 

5 
 

innovation; and performance assessment, measurement and 
reporting.  

DERs Distributed energy resources  
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EPP Energy Partnership Program 

https://www.arb.ca.gov/cc/capandtrade/capandtrade.htm
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Kilowatt_hours_(KWh)
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HP Heat Pump  
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assistance, energy crisis assistance, weatherization and 
energy -related home repairs.  

LIWP Low-Income Weatherization Program 
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R&D Research and Development 
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SWEEP State Water Efficiency and Enhancement Program 
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Attachments   

To Be Posted with Final Report  

Navigant Report - SB 350 Target Setting Update   

Target Setting Workbooks  
 

 




